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The qnaliog or hard-shell clam, Venus mercenaria, of the Atlantic 
coast of the United States is probably the largest, most solid and 
heavy of any of the species of the Veneridae, The southern form, known 
as variety Conrad, frequently attains the weight of between three 

and four pounds, exclusive of the soft parts. Many specimens of these 
solid fellows were collected in Tampa Bay in January to March, 18G9, 
by Colonel Jewett, Dr. Stimi)Son, and myself. 

The next representative of the Veneridae in the matters of size and 
weight is Tivela erassatelloidesj of tlic‘ west coast. The geographical 
range of this latter species extends from Ballenas Bay, Lower Cali- 
fornia (Albatross), N. latitude 2G^ 45', northerly to Santa. Cruz in Cali- 
fornia proper, as reported. It is abundant in Moro Bay, north of Point 
Concepcion, and common at Santa iMonica and Long Beach in Los 
Angeles County, on the outer shore of the Coronado peninsula, San 
Diego, and at many other localities between th(‘ limits first indicated. 
It is at the ]n‘esent time the commonest clam in the Los Angeles 
markets, which are sui)plied principally from Santa Monica and Long 
Beach. It frequently measures G inches in length (anterior to posterior 
margins), and reaches a weight of nearly 2 pounds. As an article of 
food I regard it as the best of the so-called clams that are found along 
this part of the coast. Its favorite station is at the lowest tide marks, 
and it seems to prefer a cleun sand to sandy mud or muddy sand 
between ordinary tide marks, where the other principal clams of the Los 
Angeles markets are found, namely. Tapes diversoy Chione simillimay and 
G. sueeincta, 

Tivela erassatelloides was described by Conrad^ as Trigona erassa- 
telloides. It is the Pachydesma of Carpenter’s British Association 
report and, until recently, of California authors. 

In Eeeve’s Couch. Iconica,- Gytlierea erassatelloidesy it is described, 
probably quoting Conrad, as follows: 

Shell obliquely ovate, rather obloug, moth'rately triangular, thick, heavy, ventri- 
cose, covered with a thick horny epidermis, cream color, raye<l with purple-violet. 

^ Jour. Acad. Nat. His. Sci. Phila., 1837, VII, p. 253, pi. xix, fig. 17. 

2 Volume XIV, 1864, pi. i. 
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ii spcijies so inimerons in individuals it is quite iinilorm in outline, 
though exaini)Ies ar<i oceasioinilly met with that are decidedly triangu- 
lar, and infrequently an extremely elongated specimen occurs — not one 
in a hundred. 

The more ventricose individuals are only moderately tumid. The 
(q)idermis in large adults is notably thi(*k and deciduous, soon contracts 
and peels olf, even after a good oiling or treatment with glycerine, and 
the colors are fugitive. 

1dic (elor of the rays as given in the foregoing description, purple- 
violet,” suggests that thesi)ecimeu upon which the description is based 
was more or less denuded, for when the ei)idermis is intact the rays 
can hardly be called purple-violet, although it is jmssible that such 
an cxamidc may sometimes occur. In half-grown examples or individ- 
uals tinder that size the epidermis is more tenacious or adherent; in 
these, however, a slight rubbing with sweet oil or glycerine is a wise 
precaution. 

(Jonrad^s description, as will be seen by what follows, is altogether 
too brief and fails to give any idea of the range of color that is exhib- 
ited by this species where a largo number from different localities are 
brought together. The general or ground color of the surface runs 
from nearly white to dingy cream, to dark cream, pale umber, x)ale 
purple, or both tints in the same shell, pale ochre or sienna yellow, pale 
reddish brown to dark brown or light chocolate, with more or less 
bluish purjde, etc,, with various markings upon these ground tints. 
None of these tints or colors arc what may be called brilliant; they 
arc more vivid in the young shells, as well as in fresh or recently 
collected specimens. 

1 am not aware of any other species of Tivcia that exhibits so many 
color varieties and markings, within so narrow a range of tints, as 
this. It required a great number, however, and from many localities 
to fairly exhibit this variability. With a good scries made with this 
intention a (juite attractive result is attainable. 

The scries which forms the basis for this review, made by me 
expressly for the IT. S. National jMiiseum, includes selections from not 
less than a thousand specimens. 

The lirst general segregation, the type aspect being in mind, is that 
oriuMuented with rays. 

The greater proportion in any large promiscuous number are plain, 
but as a rayed example is the type of the species, the phiin shells will 
have to be classed as varieties. The rayed ones may be grouped as 
follows: 

GROUP I. 

Darlc rai/s on a light gromuL 

First, the typical, ground tints ‘‘cream.” This must be expanded 
so as to include other ground tints, namely, dingy cream, dark cream 
slightly tinted with umber, sometimes very pale purplish; the anterior 
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darker, generally witli nniiieroiis close set linear rays of purplisli 
brown or brownish juirple. The rays otherwise usually reddish brown 
dark or ])ale, narrow at the unibones and gradually widening toward the 
ventral margin. These rays may be few in number on one valve and 
numerous on the other; they often exhibit a somewhat serial arrange- 
ment; again in some individuals the rays on both valves may be few 
and narrow, linear; in other examples so numerous as to modify by 
obseuring the ordinary lighter ground tint. 

The umbonal region is usually much lighterin these (‘^eream-eolor^’); 
sometimes, rarely, the tip ol‘ the umbos is white or nearly white, and 
just below a tint of ])ale sienna-yellow. 

The ineremontal growth is often marked by broad or narrow zones of 
purple. 

The large adults seldom show tiie various color features or markings 
that are so often seen in shells one-third or one-half the maximum 
size. 

The varietal segregation of such individuals as come within this 
group is no doubt somewhat arbitrary. Nevertheless, following after 
the type, we have certain facies that are reasonably separable when a 
large number of shells from different localities are compared, and the 
selections thus made by me for the U. S. National Museum series, 
whethei* the same may be I'egarded as worthy of varietal distinction 
or not, may be described as below: 

The number of r«ays in the tyi)e, as figured in lleeve, is twenty, four 
of them being on the posterior slope; six of the rays are broad, the 
rest narrow, and three of the latter do not reach the beaks of the shell. 
This is in a general way a fair descri])tion of the average of the rayed 
individual. 

The varieties following exhibit either very few, mmiij less than the 
average or verj/ many more rays than usual, giving at a glance a dis- 
tinctive aspect to the examples included in these segregations. 

Variety a, pauciradiata. 



Light cream ground, rays reddish brown, few, linear, and usually 
narrow. 



Variety /i, multiradiata. 



Ground tone very pale rufous, often slightly tinted with j)ale purple; 
rays reddish brown, numerous, linear, narrow; entire surface of valves 
closely rayed; rare. 

Variety alternata. 



Ground color pale brownish or rufous, with more or loss narrow rays 
irregularly alternating with broader rays; rays reddish brown. 



Variety d, eccentrica. 

Ground and rays the same color as in the foregoing; the number of 
the rays on the two valves of the same shell conspicuously unlike; often 
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one valve* will be ])aiicara(liate, tlie otlier innltiradiato; again, in one 
valve tlie rays maybe narrow and in tlie otlier marked with broad rays. 
Another aspect is s(*en with a few rays on one valve; on the other nar- 
row and broad rays alternating, often with wide inters[)aces of the 
ground (‘.olor. 

Variety serialis. 

The foregoing variety might, well be regarded as including this, 
though sei>arated by me so as to include exanijiles wherever the rays 
and gronnd color are of the same tints and shades, but the rays are 
arranged in a somewhat serial order, the two valves being unlike, how- 
ever, as to the position of the rays and the number thereof. 

These segregations d and will include nearly all that remain of 
the exanii)les, iuclnsive, nnd(*i’ the general head of (troup I, that do 
not fall into the previous varietal sections. 

Variety t, interrupta. 

1diis is an exceedingly rare as]iect; only I in oOO; the ground color 
dull white at t he umbos, brownish or dark cream below, a few rays of 
j)ale rufous brown and these obsolete in the umbonal region and inter- 
rupted below. 

Variety Z, luteobrunnea. 

Ground color yellowish l>rown in the umbonal region, warm dark, 
rufous, with ])nrplish /ones and tint below, and narrow and broad rays 
of])ale pnrjilish brown. A very rare vari(*ty; only I in 500. 

GROUP II. 

r<n/s on a JUjht (froHiuL 

Variety 7 /, uniradiata. 

In this variety, which is the commonest of the group, the gronnd color 
is usually the same as that of the tyjie, though often somewhat dai ker, a 
pale umber or iinrplish ash, for instance, wdiichever maybe the general 
tone of the surface; an anterior single paler ray extends from the umbo, 
gradually widening as it ap])roaches the ventral margin; this ray 
closely adjoins and follows next to the anterior angle of the valves; 
othci'wisc this variety is usually plain, though occasionally marked with 
zones of pale purple or ])ale umber or a combination of these two tints. 

Variety 0, biradiata. 

This is a comparatively rare A%ariety, with the ground tints the same 
as in the preceding. In addition to the anterior ra}^ extending to the 
ventral edge of the valves, there is a short ray in the opposite direc- 
tion. The umbonal region in this variety is usually pale ashen blue or 
faint dull reddish purple. 
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Variety /, triradiata. 

In tliis we iiml tlic clianictcristic ^Tonnd tints of* tlie two preceding;* 
varieties, witli tlic dull ]>iiri)Iisli area in the region of tiie beaks, with 
an intermediate, rather broad ecutral ray, wbicli in some instanees 
extends nearly or quite to the ventral margin, though nsiuilly termi- 
nating or fading into the general surface color at a point one-lmlf or 
one-third of the distance from the beaks to the lower margin. Tliis 
median ray is often com])osed of several nai row ones tliat interbleml or 
coalesce. Common. 



GROUP III. 

(fTonnd color trarm bu(l\ pole oc/#re, or sicinia yclloiv. 

Variety ochracea. 

In tilis group we have examples wherein the dominant tiiit of tlie 
surface is warmer than either of the fon‘.going varieties, a warm, rather 
dingy ochre or sienna yellow or pale yellowisli brown, this color being 
more intense on the upi)er third or half of the valves, the lower part 
showing more or less purplish, with zones of the same of a little darker 
tint and the surfa<*e ol* the valves rather obscurely rayed with numer- 
ous linear markings. The anterior slope darker, purj)lish blown or 
brownish purple. 

This variety leads the way to and connects the foregoing groups (I, 
II, and III) with the darker groups and varieties below. 



GROUP IV. 



In this groiq) i>ur])leaiid brown tints prevail, sometimes chestnut and 
chocolate. 



Variety A, purpureo-chocolata. 



Pale reddish brown to chocolate, with purplish tinge and (mnspieuous 
or inconspicuous concentric purple zones; fre(iuently obscurely radiately 
lineated; anterior sloi)C dark i)iir])le browti; umboiial region gemu’ally 
dark, though sometimes light; extreme tii>s of beaks usually dark j)ur- 
ple, sometimes light. 



GROUP V. 



Here we find shells with the dark ground tones of the iireceding, but 
ornamented with light rays. 

Variety y/, biserialis. 

Tliis variety consists of examples Avith two white or light-colored 
rays extending from the beaks; these rays are usually short; ground 
color purplish brown or brownish-purple, with zones of pale purple 
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otlm wise miirkcHl oeeasioniilly with faint intnrni])te(l linear rays. A 
rare form. The two-rayed (Examples in tliis Group, as well as in Group 
II, are quite rare. 

Variety r, triserialis. 

Three white or light-colored rays; the middle one generally the most 
conspicuous, sometimes extending nearly to the ventral edges, often 
(piite broad and formed by t he coah‘scing of numerons narrow linear 
rays; the surface of the valves often exhibit faint lineation or sugges- 
tions of rays, also stipplc-likc markings. lOxtreme tij)s of umbos gen- 
erally purple, though sometimes light. 

frequently the rays on both of the foregoing varieties are only 
slightly exhibited at the beaks. 

Variety c, aurora. 

l^mbonal region whitish; this tint covers about oiie-third of the sur- 
face of the valves from the beaks, the edge of this whitish area closely 
lineal ly rayed, suggesting the llame-like radiations from the upper edge 
of the ‘'northern lights;” the r<\st of the surface of the valves pale, 
dingy i)urplish bi'own, with zones of pale purple and pale brown. This 
is a variety of very rare occurrence. 

GROUP VI. 

This grou]) includes individuals which exhibit two series of rays, 
dark and light, in the same slndl. 

Variety o. duplicata. 

This is a very rare and pretty variety, in which the general tone of 
the ground is ]5ah‘ puri)lish brown, with somewhat darker zones. It 
(infers from all of the other rayed varieties in this, that it has the dark 
rays of Group I and the light rays of Grouj) V. The light rays are 
short in some instances; in others the middle light ray extends nearly 
to the ventral margin. I have found only seven examides in a thou- 
sand si)ccimens. The dark rays vary in number; in one example these 
are as numerous as in \'ariety fi, multlmdlata^ 

In most of the foregoing there are subvarietal aspects readily per- 
ceived b}" the eye, but not so ])rononnced as to admit of a description 
that would enable one to determine them without a colored figure. 

The color variation herein deseribed is exceedingly local, the varieties 
mentioned under Group 1 excepted. Of these, mnUiradiata is apiiar- 
ently restricted to the Santa IMonica region, as well as Jutcohnmnea, 

Mi\ llenqdull informed me that the only color variety occurring at 
San Diego and the region thereabout is ochracca, of Group III. 
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INTERIOR COLORATION. 

OcCcasioiially individuals are foinid in wliich the imiseular scars are 
pale to dark eliocolate, witli a toucli or tint of bluish purple. In a sin- 
gle example the whole of the inside of both valves was stained with 
bluish choeolate, the region of the muscular sears being’ darker than 
elsewhere. Ordinarily the inside of the valves is of a uniform white- 
ness, rarely showing a yellowish ting(‘. 

VARIATION IN FORM. 

Krom color variation wo ('ome to variation in Ibrm. As a whole, with 
a thousand or more examples under review, the form is found to be 
remarkably constant. The outline of a few extremes is herewith given. 

The smallest, a. junior (LMate XXIV, hg. 1), is unusually, triangular 
and sliort; the only example in the large number I have eomjiared. 
The next in size (Plate XXIV, tig. 4) is unusually elongated trans- 
versely, one of three. 

The larger outline (Plate XXIV, tig. 2) is that of a specimen from the 
outer beach of Coronado reninsula, San Diego, contained in the collec- 
tion of Mr. Homer Hamlin, of Los Angeles. Here we find the anterior 
portion greatly produced, as will be seen by comparison with the mid- 
dle outline (Plate XXIV, tig. 3), which is a fair representation of the 
ordinary run of specimens, which are nearly if not quite C(iuilateral. 

The large San Diego specimen is from a special habitat, indicating 
the deeper burrowing or holding on necessary in a rapid tideway, or on 
a shore where the water deepens (piickly and is more or less turbulent. 
With the greater depth of immersion in the sea bed follows the neces- 
sity for greater length of siiihons and increased length of shell by the 
building up or development of the valves in that portion for the pro- 
tection of the soft parts, and we have here an illustration of the rela- 
tion of the environment to form, as is also well shown in the largo 
Cardiiim (C. niQfjnum) of Florida, when examples from portions of the 
wave-washed Atlantic shore are compared with those from the quieter 
beaches on the Gulf side. 
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Pl.ATK XMII. 

I'irelu craumtrl loiileti Coiirnd. 

I’onn, ii.’iliiral hI/o. Sim* 

IMwVTK XX iV. 

(All nutiirsil ai/.o.) 

1. Tirela craHHOtvIlohlcH (jonrnii. OiiMinc ol‘ :iii mniHmilly Himrt iTijiu^uliir 

ox;im)»ln. Si*() !177. 

2. Ouilim'nC a HiM*ciim3ii from San — iniicli ]jrodiicc»l :intrriorly. So<i 

pa^o 277. 

2. OiiMino ol‘ a lypiiail oxaniplo iVoiu Sanla JMnnicji, Calironiiii. Soo jmgo 277. 
•1. Oiil-linn <»r an unusually (*lnngaliMl spci’iuion, Sro j)ago 277. 
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1^'ig. 1. I'irvla rrasfi<(frlloi(l(’H 

A H]H*(nnu'ii tVoiu San l)'u*go wiUi tlio right valvo and ]>arl of the righi 
Hap o(‘ Ihe mantle removed In show the .sofi, parts. 'l2io arrows show 
the diri'elion <d‘ ilu' siphonal enrroiit. 'I’he hoarl, porldriited l»y the 
intestine, is seen abovi* the gills. 'Pho anal mnl of the intestine is free 
in Ihe atrium of the anal siphon. 'Phe distal margin nl’ the hranehial 
siphon is merely granular, ol‘ the anal siphon ]dain. 'Phe tormor is o])a(|uo 
white, the la tten* transln<*ont white, holh marked with hlaelc dots around 
tin* oriliees. 'Phe foot is livid, the edgi* (lesh eolor, Inillati*, and wrinkled, 
the sides verti< ally wrinkleil and graniilale. 'Phe gills ll(*sh color, the 
ln*art orangi', pulsating once every ten si*eonds. 'Phe adductor muscles 
are ri*ddish, tlu3 mantle dark Hesh eoh>r, with the eilge ])ah* waxen white 
a!id wrinkled. 'Phe body mass is livid llesh eidor, Ihe palpi small, single, 
1 wist(*il, distally imne or less hilid. 'Phe intestine is white exlernally. 
I>rnwn from life by Mr. William 11. Dali; two-lliirds natural size, 
la. Sketch of a enrions translucent body, acting as a crop or gizzard, internally 
situated behind the oral orilieo. 'Phe nppi'i* m* transverse portion over- 
hangs lh(3 lower liki* a li]) ainl aliment enters the organ below it. 'Phis lijt 
is eontinnons with the tubular j)art behind. 'Phe lignn^ is of natural 
size. Drawn from life by Mr. M'illiam II. Dali. 'Phe specimen from 
which these lignn's were taken was collected at San Diego, California. 



